Estrogen inhibits paclitaxel-induced apoptosis via the phosphorylation of apoptosis signal-regulating kinase 1 in human ovarian cancer cell lines.
The influence of postoperative estrogen replacement therapy on the sensitivity of ovarian cancer to paclitaxel remains elusive. We examined whether estrogen affects paclitaxel-induced apoptosis in the Caov-3 human ovarian cancer cell line, which expresses estrogen receptor. 17beta-Estradiol (E2) significantly reversed the paclitaxel-induced apoptosis and reduction of cell viability, and a highly selective estrogen receptor antagonist, ICI182,780, and a phosphatidylinositol 3-kinase inhibitor, LY294002, attenuated the reversal effect of E2 on paclitaxel-induced apoptosis and reduction of cell viability. E2 significantly induced the phosphorylation of Akt. Akt and apoptosis signal-regulating kinase 1 (ASK1) were physically associated, and E2 induced the phosphorylation of ASK1 at serine-83, which is a consensus Akt phosphorylation site. We confirmed a previous report showing that paclitaxel induces cell damage via the ASK1-c-Jun N-terminal protein kinase (JNK) cascade. E2 inhibited the paclitaxel-induced JNK activation, and the E2-induced inhibition of the paclitaxel-induced JNK activation was attenuated in cells treated with either ICI182,780 or LY294002 or transfected with ASK1S83A, in which a consensus Akt phosphorylation site at serine-83 was converted to alanine. The inhibitory effect of E2 on the paclitaxel-induced reduction of cell viability and apoptosis was diminished in cells transfected with ASK1S83A. These results indicate that E2 inhibits paclitaxel-induced cell damage by inhibiting JNK activity via phosphorylation of Akt-ASK1. Thus, treatment of ovarian cancer with paclitaxel might be less effective in the setting of postoperative estrogen replacement therapy.